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USDA
NATURAL RESOURCES
CONSERVATION SERVICE

DELAWARE CONSERVATION
PRACTICE STANDARD

WASTEWATER TREATMENT STRIP

CODE 635
(Reported by Ac.)

DEFINITION

A treatment component of an agricultura waste
management system consisting of a gtrip or area
of herbaceous vegetation.

PURPOSES

The purpose of this practice is to improve water
quaity by reducing loading of nutrients
organics, pathogens, and other contaminants
asociated with animad  manure and  other
wadtes, and wastewater by treating agricultura
wadtewater and runoff from livestock holding
aress with:

Rapid infiltration;
Overland flow; or
The dow rate process.

CONDITIONSWHERE PRACTICE
APPLIES

This practice gpplies:

Where a treatment strip is a component of a
planned agriculturd  waste management
sysem.

Where a treatment strip can be constructed,
operated and maintained without polluting

air or water resources.

To the trestment of contaminated runoff
from such aress as feedlots, barnyards, and
other livestock holding aress.

To the treatment of diluted wastewater such
a milk house efluent and diluted slage
|leachate.

CONSIDERATIONS

More than one overland flow treatment strip
should be considered to dlow for regting,
harvesting vegetation, maintenance, and to
minimize the potentia for overloading.

Congder pretregting overland flow influent
with  solidlliquid separation to reduce
organic loading, odor generation, and
mai ntenance requirements.

Condder suspenson of application to
treetment grips when weather conditions
are not favorable for aerobic activity or
when soil temperatures are lower than 39°
F. When soil temperatures are between
39° F and 50° F reduction of gpplication
rate and increased gpplication period while
maintaning the hydraulic loading rae
constant should aso be considered.

CRITERIA
General Criteria Applicable to All Purposes

The ingdlation and operation of the wastewater
trestment trip shal comply with al federd,
gate, and locd laws, rules, and regulations.

Inflow to wastewater treatment srips shal be
pretreated as appropriate.

Discharge to and through trestment trips shal
be as sheet flow. Some means, such as a ditch,
curb, or gated pipe, shdl be provided to
disperse concentrated flow and ensure sheet
flow across the width (dimension perpendicular
to flow length) of the treatment srip. Land
grading and structural components necessary to
maintan sheat flow throughout the length
(dimengion pardld to the flow) of the treatment
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srip shal be provided as necessary.

Permanent herbaceous vegetation consgting of
a dngle species or a mixture of grasses,
legumes, and/or other forbs adapted to the soil
and dimate shdl be established in the trestment
drip. Vegetation shdl be able to withstand
anticipated  wetting  and/or  submerged
conditions.

Clean water shdl be diverted from the trestment
grip to the fullest extent possible unless needed
to promote vegetation growth in the treatment
srip.

Treatment gtrips should be located outside of
floodplains. However, if Site redtrictions require
location within a floodplain, they shdl be
protected from inundation or damage from a
25-year flood event, or larger if required by
law.

Designs shdl be based on the latest edition of
the  Environmental  Protection  Agency
Technology Transfer Process Design Manua
for Land Treatment of Municipa Wastewater or
other technically acceptable reference.

Additional Criteria For Rapid Infiltration
Treatment

Rapid infiltration trestment refers to a specific
remediation technique that utilizes the filtering
cagpabilities of moderately and highly permegble
soils. Treatment for this purpose shdl consst of
directing wastewater or contaminated runoff
from a livestock holding area into a uniformly
graded strip or area of herbaceous vegetation
and dlowing it to flow over and infiltrate the
treatment strip. This method is not appropriate
for trestment of wastewater containing high
concentrations of nutrients.

Contaminated runoff shal be pretreated by
solid/liquid separation utilizing afacility such asa
settling basin prior to discharge of liquid to the
treatment strip.

The trestment drip shdl be a uniformly graded
strip or wide bottomed trapezoida channel.

The treatment strip design shdl be based on the
runoff volume from the 25-year, 24-hour storm
event from the livestock holding facility. It may
be designed to infiltrate a portion or the entire

volume of the design sorm. This determination
will be based on management objectives. The
portion of the design volume not infiltrated shall
be tranderred to a dorage facility unless
discharge is permitted by applicable regulations.

The trestment gtrip's area requirements shal be
based on the soil's capacity to infiltrate and
retain runoff within the root zone and the
vegetation's capability to utilize the nutrient
loading. The soil's ability to infiltrate and retain
runoff shdl be based on its water holding
cgpacity in the root zone, infiltration rate,
permegbility, and hydraulic conductivity. This
determination shal be based on the mogt
resrictive soil layer within the root zone
regardless of its thickness. The anticipated
nutrient loading shal not exceed the vegetation's
agronomic nutrient requirement.

The infiltration strip design shal be such that the
upper soil profile remains unsaturated except
during dorm events and returns to an
unsaturated condition within two days following
gorm events. The water table shal be ether
naturaly deep enough or atificidly lowered so
that the infiltrated runoff does not mingle with
the native ground water. Infiltration strips shdl
not be planned where soil features such as
cracking will result in preferentia flow paths that
trangport untreated runoff from the surface to
below the root zone.

Additional Criteria for Overland Flow
Treatment

Overland flow treatment refers to a specific
microbid remediation technique that has minima
infiltration of wastewater.  Treatment by
overland flow shdl consst of the gpplication of
wadewater adong the upper portion of a
uniformly doped strip of herbaceous-vegetation,
dlowing it to flow over the vegetated surface for
aerobic trestment to a collection ditch.

The desgn hydradlic loading rae and
gpplication rate shal be sdected based on
condderation of the anticipated levels of
pretreatment, quaity of effluent, temperature,
and other climatic conditions A maximum
hydraulic loading rate of 2.0 inches per day and
an gpplication rate of eight galons per hour per
foot of dope width shal be used unless higher
rates can be judtified by on-site studies.
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The application period shdl not exceed 12
hours per day and the application frequency not
exceed 5 days pe week unless longer
gpplication periods and frequencies can be
justified based on local conditions.

The nutrients anticipated to infiltrate the
treatment strip shal not exceed the vegetation's
agronomic nutrient requirement.

Overland flow trestment shall be congtructed on
soils with low permesbility. The design shdl be
based on the most redtrictive soil layer within the
root zone. The maximum dlowable
permesbility shal be 0.2 inches per hour unless
a naturd or congructed barrier within the soil
profile mitigates the potentid of ground water
contamination.

The minimum dope length for the goplied
wastewater shall be 100 feet.

The doped areas to receive wastewater shall be
uniformly graded to diminate wastewater
ponding and short-circuiting for the length of the
flow. Sopes shall be equa to or greater than
2.0% but shall not exceed 8.0%.

Wadtewater discharged from the treatment strip
shall be transferred to a waste storage facility, a
wade trestment lagoon, or other facility for
further trestment and/or utilization unless
discharge is permitted by regulations.

Additional Criteria for Treating
Wastewater With the Slow Rate Process

The dow rate process refers to a specific
remediaion technique involving the application
of wastewater to a vegetated surface for
trestment as it flows down through the plant-soil
metrix.

The design hydraulic loading shdl be based on
the mogt redtrictive of two limiting conditions -
the capacity of the soil profile to transmit water
(soil  permegbility) or in the nitrogen
concentration in the water percolating below the
root zone. The percolate nitrate-nitrogen
concentration leaving the root zone shdl not
exceed 10 mg/L. The anticipated nutrient
loading shdl not exceed the vegetation's
agronomic nutrient requirement.

Storage shall be provided when the amount of
avalable wadtewater exceeds the design
hydraulic loading rate or for strip non-operating
periods.

Wadgtewater shal be applied to the treatment
grip utilizing a method that will result in an even
gpplication of the entire gtrip and a rate that
does not exceed the infiltration rate of the soil.

PLANS AND SPECIFICATIONS

Plans and specifications shdl be prepared in
accordance with the criteria of this stlandard and
shdl describe the requirements for gpplying the
practice to achieve its intended use. Pans
should include information about the location,
congruction  sequence, and  vegetation
establishment.

Specifications will incdlude:

Length, width, and dope of the treatment
grips to accomplish the planned purpose
(length refers to flow length down the dope
of the treatment gtrip).

Herbaceous species and seed sdlection, and
seeding rates to accomplish the planned

pUrpose.

Planting dates, care, and handling of the
seed to ensure that planted materia have an
acceptable rate of survival.

Statement that only viable, certified weed
free, high qudity, and regiondly adapted
seed will be used.

Site preparation sufficient to establish and
grow selected species.

OPERATION AND MAINTENANCE

An Operation and Maintenance (O&M) plan
shdl be developed that is condgtent with the
purposes of the practice, its intended life, safety
requirements, and the criteriafor itsdesign. The
plan shdl include the following as gppropriate:

Havest trestment drip vegetation as
appropriate to encourage dense growth,
maintan an upright growth habit, and
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remove nutrients and other contaminants
that are contained in the plant tissue

Control undesired weed species, especidly
sate-listed noxious weeds

Ingpect and repair treatment Strips after
gorm events to fill in gullies, remove flow
disrupting sediment accumulation, re-seed
disturbed aress, and take other measures to
prevent concentration flow.

Apply supplemental nutrients as needed to
maintain the desred species compostion
and stand density of herbaceous vegetation.

Maintain or restore the trestment drip as
necessary by periodicdly grading when
deposition jeopardizes its function, and then
reestablishing to herbaceous vegetation.

Routindy de-thatch and/or aerate treatment
grips used for tregting runoff from livestock
holding aeass in order to promote
infiltration.

Conduct maintenance activities only when
the trestment drip is dry and moisture
content in the surface soil layer will not
alow compaction.

Prevent grazing in trestment grips.

SUPPORTING DATA AND
DOCUMENTATION

Field Data and Survey Notes.

The following is a lig of the minimum data
needed:

a Pan view sketch.
Sope of the treatment srip.

C. Cross-section (minimum of one per
reach not to exceed 300 fest).

d. Lengths of trestment strip.
e Profile and cross-section of outflow

conveyance and, specid precautions if
needed.

Design Data

Record on appropriate engineering paper. For
guidance on the preparation of engineering plans
see Chepter 5 of the EFH, Part 650. The
falowing isalig of the minimum required design
data

a Locate the practice on the farm plan
map in the casefile,

b. Determine soil type and any specid
restrictions.

C. Determine  pesk runoff from the
contributing dranage aea for the
required design storm in accordance
with Chapter 2, EFH Part 650 or by

other approved method.

d. Dedgn the trestment drip to meet the
criteria of this practice sandard.

e Show job class on the plan.

f. Pan view sketch, profile of the
treatment strip to be shown on plans.

s} Quantities estimate.

h. Detalls of outflow conveyance or other
sructura components needed.

I. Pating plan. This mus meet the
criteria, specifications and
documentation requirements of the
conservation standard for Critical Area
Planting (Code 342). Show on the
plans.

j- Written Operation and Maintenance
Plan.

Construction Check Data/As-Built Plans

Record on survey notepaper, NRCS-ENG-28,
or other appropriate engineering paper. Survey
datawill be plotted inred. Thefollowingisalist
of minimum daa needed for Ashuilt
documentation:

a Documentation of dte vidts on CPA-6.
The documentation shadl include the
date, who peformed the inspection,
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gpecifics as to what was inspected, all
dternatives discussed, and decisons
made and by whom.

b. Check notes recorded during or after
completion of condruction showing
grade and cross section of the
constructed treatment strip and outflow
conveyance including length, width, and
depth.

C. Calculate acreage.
d. Statement on seeding and fencing.

e Find quantities and documentation for
Quantity  changes. Materids
certifications as appropriate.

Sign and date check-notes and plans by
someone with appropriate gpprova authority.
Include datement that practice meets or
exceeds plans and NRCS practice standards.
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